Introduction
We consider the forward Cauchy problem, in ^^2, for the partial differential equation [7] ). According to this theorem, we know that the following condition is necessary for (1.1) to be wellposed: for any x in R l (CO) Rea 2m (x, 0; jf)^0 for all Sell', where a 2m (x, t; f) stands for the principal part of a(x 9 t; f). Our purpose of this article is to seek for the more detailed necessary condition. More precisely, we consider the case where for some x 0 and £° (=£0) in R l (C.I) Rea 2w (* 0 ,0;i£°) = 0.
When L is an operator with constant coefficients, we know by Hadamard's condition that if (C.2) Reaa^Ctf 0 )^, the Cauchy problem for (1.1) can not be well-posed in any small neighborhood of £ = 0. Our purpose is to show, assuming that the coefficients of the principal part are real-valued functions, that under certain conditions this is still true (Theorem). We also give the examples which show that without those conditions this is not true (Example 2 and Proposition). Our main result is Theorem in section 2. Although this theorem is far from complete, however it seems that the condition (C.3) stated there gives a meaningful characterization of the state of degeneracy of the elliptic operator a(x, t;d x ).
On the other hand, we know some sufficient conditions for (1.1) to be well-posed. One of the most useful and well-known equations for which the Cauchy problem is well-posed in ^^2 is, of course, the parabolic equation. Recently, the Cauchy problem for degenerate parabolic equations are studied by some authors (£2], pT), £6]). We should remark that the reasoning shown in £2] is no longer valid in the case m^2.
Theorem and Some Examples
We say that the forward Cauchy problem for the equation (1.1) in £ 2 1} is well-posed, if 1) for any given initial value i£ 0 (tf)e^£>, there exists a unique solution u(x, £), £^0, which takes the given initial value U Q (X} at £ = 0, 2) this linear mapping U Q (X)->u(x, t) is continuous from D^ into Several examples of equations are known, which satisfy the conditions (C.I) and (C.2), but for which the Cauchy problem is well-posed in
Suppose that a(x) is a real-valued smooth function with compact support. Then the Cauchy problem for the equation Lu=f is well-posed in ®12.
When a(x) is non-zero real constant, it is far from well-posed as Hadamard's condition shows. The reader can find a similar example as the above one in £8]. In view of these examples, it seems difficult to us to find the necessary condition of the pointwise form as (C.2), in general. However, if we assume that the coefficients of the principal part a 2m ( Using a simple partition of unity, we have (2.3) from the above inequality.
Other theorems and propositions in Q2] can be obtained in the same way as above.
Next we consider the case where m = 1 and where all of the coefficients are functions of only t. Namely we consider the equation
In this case, we can obtain more detailed conditions for well-posedness by Petrowsky's theorem. Assume that the coefficients are continuous, but not assume that a jk (t) are real-valued. The following proposition explains the role of the condition (C.4). Proof. Apply the Fourier transformation for space-variables x to (2.4). Then
is the solution of (2. Without loss of generality, we may assume &>0. For f = r£°, we have by (2.5)
Since ^^r>0, this is contradictory to (2.10). p 1 Now we prove the latter half. By (2.7), whatever we may take as lower order terms, Thus (2.10) holds.
Q.E.D. We shall prove in section 3 that, so far as we restrict the sequence of the initial values in a convenient way, this operator gives a good approximation to L. Now we assume that ( 
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Finally using the inequality obtained in section 3, we show that (2.12) is a contradiction. Since, if we take n and S sufficiently large and small respectively, This is the key inequality to prove the theorem. Hereafter we fix the 2) Hereafter we may use the symbol C in order to represent positive constants. Sometimes it expresses a positive constant which can be chosen independently of n and d.
parameter S and omit it.
Proof of Theorem
We prove this theorem by contradiction. We assume therefore that (1.1) is well-posed in &1* in a neighborhood of £ = 0.
At first we define a series of solutions u n (x, t) of (1.1). Namely we ys.
define their initial values. Let 0(f ) be a function whose support is located in If; |f|^-lj. We assume that 0(f)^0, and that U?) 2 df = l. We define then
Now we define u n (x, t) by 2l-p+l -Thus we have (4.5). Now we consider the right-hand term of (3.13). We want to show that it is expressed as follows: On the other hand, since
